Abstract-To find effective estimations of tail dependence, we present the estimators of upper tail dependence coefficient by using survival copula. We research to two problems by using the samples from t-copula. Firstly, do the estimators estimate effectively the upper tail dependence coefficients of copula? Which is the best among the estimators? Secondly, if sample isn't from true distribution, do the estimators have model risk? Simulation shows that the estimators can estimate effectively the tail dependence coefficients of t-copula. By comparison of estimators, a better estimator is found out among the estimators. Therefore if sample is from true distribution, the estimators can estimate effectively upper tail dependence coefficients. However, if sample isn't from underlying copula, the estimators have model risk.
INTRODUCTION
Tail dependence coefficient is a measure describing the associated movement of tail extreme value of bivariate. Tail dependence of copula function can effectively capture the dependence between stocks (see for example Joe (1997) ). However, how do we estimate tail-dependence coefficient (TDC)? We know some methods to TDC estimation in Frahm et al. (2005) and Dobric et al. (2005) . Frahm et al. (2005) showed that the use of parametric margins instead of empirical margins bears a model risk and may lead to wrong interpretations of dependence structure. Therefore, for constructing an effective portfolio we need to estimate precisely TDC.
Tail dependence is a hot topic in dependence structure. Scholars are more and more focusing on the estimation of TDC. Embrechts et al. (2002) researched the correlation and the dependence in risk management and pointed out some pitfalls. Coles et al. (1999) This paper is organized by the structure as follows. Section 2 addresses the concepts of tail dependence and empirical copula, and states the estimators of TDC (see for example Dobric and Schmid, 2005; Frahm et. al., 2005) . Section 3 presents the estimators of upper TDC by survival copula. Simulation and comparison of the estimators are also included in the section. Section 4 concludes the paper.
II. PREVIOUS ESTIMATORS OF TDC

A. The definition of TDC
We know the definition of TDC from Joe (1997) . Let X and Y be continuous random variables with margins F and G and a copula function C. Then the upper TDC and the lower TDC are as follows
For a bivariate t-copula, U.S. Government work not protected by U.S. copyright For a Clayton copula,
For a Gumbel copula,
The tail correlation coefficients are 
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B. The estimation of TDC
For the nonparametric estimation of lower TDC Dobric and Schmid (2005) introduced three estimators as follows
where k is determined by n, generally k n ≈ ,ˆn C is an empirical copula. We also refer to (1)-(3) as the upper TDC based on empirical copula.
Estimators (1)- (3) are asymptotically unbiased, i.e. (1)- (3) depend on underlying copula, sample size n, k and the true L λ .
However, they didn't obtain the conclusion which is the best estimator.
For 
The third (motivated in Caperaa et al. (1997) ) is
log log log log max( , ) 2005) performed simulations to the samples from the distributions such as elliptical copula, t-copula, Archimedean copula and asymmetric Gumbel copula (defined by Tawn (1998) ). Comparing the three estimators, they found out that if the assumption of model isn't true, the estimation effect isn't good. Estimator (6) is the best among the three estimators.
III. SIMULATION STUDY
Estimators (1)- (3) are to the estimation of lower TDC. Since the upper TDC of copula is equal to the lower TDC of survival copula, vice versa. Namely,
To estimate upper TDC we change (1)-(3) into the following representations
where
Whether (6)- (9) computed from the t-copula. Via designing a program of empirical copula and using R-software package, we test to the simulation that the number of replications is 500. The results are reported as follows 
